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(54) HYDROGENATING CATALYST FOR HEAVY OIL AND HYDROGENATING METHOD OF HEAVY 
OIL USING THE SAME 

(57)Abstract: 

PURPOSE: To impart enough hydrogenation activity to a catalyst for hydrogenating of heavy oil and to 
enable use of recovered oil which is not decomposed as a fuel by depositing a compd. of group VIA metal 
or VIII iron group metal in the Periodical Table on a specified coal or cellulose base org. material. 
CONSTITUTION: A compd. of group VIA metal or VIII iron group metal in the Periodical Table is deposited 
on a coal containing <65wt.% carbon in terms of an anhydrous ash-free base body or on a cellulose-base 
org. material. As for the coal, peat and grass peat (such as peat moss) are especially preferable. As for the 
cellulose-base org. material, wood, paper, pulp, chip, woody fiber or plant fiber are used, and especially 
pulp, chip, and paper are preferable. Thereby, enough activity and performance are obtd. for hydrogenation 
of various kinds of heavy oils. Moreover, without decomposing and removing the catalyst, the recovered oil 
not decomposed yet can be preferably used as a fuel fr the boiler. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for hydrogen treatings of the heavy oil to which the rate of the carbon in a dry ash free basis 
supports the compound of a periodic-table VIA group metal, and/or the compound of a periodic -table VIII group's iron- 
group metal at least to the coal or the cellulose system organic substance which is 65 or less % of the weight, and is 
characterized by the bird clapper. 

[Claim 2] The catalyst for hydrogen treatings according to claim 1 whose aforementioned coal is peat or grass peat. 
[Claim 3] The catalyst for hydrogen treatings according to claim 1 whose aforementioned cellulose system organic 
substance is wood, pulp, a chip, paper, woody fiber, or a vegetable fiber. 

[Claim 4] The catalyst for hydrogen treatings according to claim 1 or 3 whose aforementioned cellulose system organic 
substance is pulp, a chip, or paper. 

[Claim 5] Hydrotreating of the heavy oil characterized by carrying out the hydrogen treating of the heavy oil under 
existence of the catalyst for hydrogen treatings according to claim 1 to 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention is said in more detail about the catalyst for hydrogen treatings of heavy 
oil, ordinary-pressure residual oil, Impurities and asphaltenes, such as sulfur contents, such as reduced pressure residua 
oil, an oil sand oil, and a coal liquid, and heavy metal, The hydrogen treating of ****** heavy oil with much carbon 
residue etc., for example, hydrodesulfurization, High activity is shown also to hydrogenation demetallization, 
hydrocracking, hydrogenation denitrification, simple hydrogenation (hydrogenation), etc. Upwards, a useful middle cui 
can be obtained with yield sufficient enough, and there are few sludges and byproductions of Cork, and since a catalyst 
support is an inflammability, there is also little mixing of the ash content of the catalyst origin, and it does not remove j 
catalyst for non-decomposed recovered oil (the residual oil which removed the middle cut etc. from the generation oil, 
and the following - the same) ~ also coming out — as it is -- a catalyst It is related with the catalyst for hydrogen 
treatings of heavy oil with the advantage of being able to use it as fuel. 

[0002] Namely, the catalyst of this invention can be used suitable for the hydrogen treating of various kinds of heavy 
oil, and can be especially used in favor of the hydrogen treating of the above ****** heavy oil. 
[0003] When this invention is said in more detail about hydrotreating of heavy oil, it relates to the method of 
performing advantageously the hydrogen treating of various kinds of above-mentioned heavy oil with the application o 
the catalyst for hydrogen treatings of this invention again. 

[0004] In addition, there are fully few an impurity and remains solid contents (Cork, sludge, etc.), such as ****** 
heavy oil, such as ordinary -pressure residual oil, reduced pressure residual oil, an oil sand oil, and a coal liquid, to a 
sulfur content and heavy metal, especially, and hydrotreating of this invention is fuel oil (lamp oil, gas oil, etc.), 
process stock oil, etc. It is applied in favor of the manufacture field of the refining fuel oil (non-decomposed recovered 
oil) with which the character suitable as various kinds of refining middle-cut products, fuel for boilers, etc. suitable as 
the good fuel oil of a character, stock oil for FCC processes, etc. has been improved by ****, such as the fractional 
distillation product as a method of converting into the good hydrocarbon oil which was rich in the suitable middle cut, 
for example, lamp oil, and gas oil. 
[0005] 

[Description of the Prior Art] In recent years, importance, such as the hydrogen treating of a hydrocarbon oil, especialh 
heavy oil, for example, hydrodesulfurization, hydrogenation demetallization, hydrocracking, hydrogenation 
denitrification, and simple hydrogenation (hydrogenation), is increasing increasingly from the point of earth 
environment maintenance and a deployment of resources, it » following » such a hydrogen-treating reaction » 
receiving - a more effective catalyst ~ especially There are many impurities, such as sulfur contents, such as ordinary- 
pressure residual oil, reduced pressure residual oil, an oil sand oil, and a coal liquid, and heavy metal, sufficient activitj 
is shown to ****** heavy oil with much a part for a part for resin, or an asphaltene and the carbon residue, or super- 
heavy oil, moreover, there are few sludges and byproductions of Cork and development of a catalyst with the sufficienl 
performance which can obtain efficiently the refined oil which was rich in the useful middle cut by which a sulfur 
content, heavy metal, etc. were fully reduced is desired. 

[0006] As a catalyst for hydrogen treatings, conventionally, according to the purposes, such as a character of target 
stock oil, and a reaction, a product-quality target, an active-metal kind kind - Combines, and various composition 
things are used or proposed about the rate of support, the kind of support, the kind of addition component, existence, 
etc. As the catalyst for hydrogen treatings for performing desulfurization of heavy oil, demetallization, denitrification, 
decomposition, hydrogenation, etc. also especially in inside Alumina, silica-alumina, and alumina-boria, an alumina- 
magnesia, To porous inorganic-oxide system support, such as a zeolite, it is a periodic-table VIA group metal 
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(especially). The catalyst which supported the iron-group metal (Co, nickel, Fe) of Mo, W, and a VIII group with the 
form of an oxide etc. (For example, CoO-Mo03/aluminum 203, NiO-Mo03/aluminum 203, NiO-W03/aluminum 
203, NiO-CoO-Mo03/aluminum 203, etc. are) common. When are accompanied by desulphurization reaction and 
using a sulfur-content content hydrocarbon oil as a raw material, especially these are usually used, after carrying out 
reserve sulfidization and being activated. 

[0007] If a catalyst is used as the fixed bed in the above heavy oil, especially the hydrogen treating of super-heavy oil, 
since operation is difficult, it will call at a slurry floor (suspension floor) in many cases by the deposit of Cork. 
However, when the catalyst which makes support inorganic oxides, such as the above alumina support catalysts, to the 
slurry floor is used, it is because of ** catalyst being hard. Detailed inorganic substances (ash content), such as;** in 
which it tends to wear equipment out, consequently a catalyst wear object, arise, since the separation removal is not 
easy, though a catalyst particle is removed, to the non-decomposed recovered oil after distillation, ash content remains 
mostly, and there is the trouble; to which the quality is reduced. Although non-decomposed recovered oil is used in 
many cases as eye a **** hatchet and a home fuel, when non -decomposed recovered oil with much such ash content is 
burned, there is a problem that the tube wall of a boiler becomes dirty with an inorganic substance. 
[0008] In order to solve such a problem, it is thought effective to use what is soft as support of a catalyst inflammable. 
[0009] Then, it is possible as support to use the support of organic systems, such as polymer and coal, and coal is 
[ among these ] attractive especially from the point of a price. 

[0010] As a catalyst for hydrogen treatings which makes coal support, they are lignite (lignite : one sort of brown coal) 
and bituminous in a U.S. Pat. No. 4,214,977 specification. The catalyst which supported the above active metals to 
these is proposed using coal (bituminous coal) as support. However, let lignite indicated by this U.S. patent 
specification, bituminous coal, and the coal more than the level which has degrees of coalification (carbon content), 
such as an anthracite and semi anthracite coal, further be support. When used, to the hydrogen treating of heavy oil, 
sufficient high activity was not shown and having the fault that there are many byproductions of solid contents, such as 
Cork and a sludge, made clear especially the catalyst from which an active-metal component is not supported with 
sufficient rate of high support with sufficient dispersibility, but is obtained. 

[001 1] Moreover, also in the case of synthetic polymer, generally, it is difficult to support an active-metal component 
with sufficient dispersibility. The technology which supports an active-metal component with a special method to the 
rate of high support to special synthetic polymer will be considered, and since a catalyst becomes remarkably expensiv 
in that case, even if performances, such as activity, are satisfied, as a catalyst for hydrogen treatings of heavy oil, it will 
be lacking in practicality. 
[0012] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the above-mentioned situation. 
[0013] It is the comparatively soft inflammable support which is cheap as for the first purpose of this invention, and 
can solve problems, such as the aforementioned wear and mixing of ash content. And the catalyst manufacture 
conditions for acquiring the hydrogen-treating catalyst of powerful heavy oil easily using the specific support and this 
specific support which can support an active-metal component with sufficient dispersibility to sufficient rate of support 
are clarified. Activity high enough can be shown to the hydrogen treating of various kinds of heavy oil, can obtain a 
useful middle cut with sufficient yield upwards, and There are few byproductions of solid contents (Cork, sludge, etc.), 
and since inflammable support is moreover used, mixing of ash content decreases remarkably. It is in offering the 
catalyst for hydrogen treatings of the heavy oil which has the advantage of also being able to use not removing a 
catalyst for non-decomposed recovered oil suitably as fuel, such as a boiler, with a catalyst as it is. 
[0014] this invention also makes it the purpose to offer the method for performing advantageously various kinds of 
hydrogen treatings of various kinds of heavy oil again fully taking advantage of the advantage using the catalyst for 
high active hydrogen-ized processing of the above-mentioned this invention. 
[0015] 

[Means for Solving the Problem] This invention persons thought that the aforementioned purpose could be attained, 
when the active-metal component could be supported with sufficient dispersibility to flexible inflammable support, and 
they repeated research wholeheartedly about the matter [ what kind or ] of composition is suitable as support bearing 
practicality, such as cost, in mind. 

[0016] Consequently, they are degrees of coalification (the rate of the carbon in a dry ash free basis is said.), such as 
peat and grass peat (peat-moss etc.), also in various kinds of coal, the following -- the same . The following [ the 
existing specific level ] found out the outstanding support and the outstanding bird clapper which satisfy the above- 
mentioned conditions. Furthermore, as a result of advancing research, cellulose system organic substances, such as 
wood, pulp, a chip, paper, woody fiber, and a vegetable fiber, also became the similarly excellent support, and found 
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out that it was satisfied also in respect of practicality, such as cost. That is, if such sgecific coal and a spe cific cellul ose 
system o rganic substance wer eused as suppor t, even if it performed catalyst manufactory the same conditions and 
same technique as~usual in resp^ct'oi^SfEers, ttTe predetermined active-metal component could be supported with 
sufficient dispersibility to the rate of high support, and it found out that the highly efficient catalyst for heavy oil 
hydrogen treatings with which are satisfied of the aforementioned purpose could be acquired easily. In this way, this 
invention persons succeeded in developing the outstanding catalyst for hydrogen treatings with which are satisfied of 
the aforementioned purpose which shows the sufficient activity and the sufficient performance for a hydrogen treating 
of heavy oil of the aforementioned various kinds. 

[0017] That is, when the catalyst for hydrogen treatings of this invention prepared in this way, using the 
aforementioned specific combustible material as support was actually applied to the hydrogen treating of the various 
heavy oil by the slurry floor etc., it was checked that sufficient hydrogen-treating activity (activity to 
hydrodesulfurization, hydrogenation demetallization, hydrocracking, etc.) and the yield of a useful middle cut are 
obtained upwards, and the byproduction of solid contents (Cork, sludge, etc.) is fully reduced. Moreover, compared 
with the case of the conventional inorganic-oxide support system catalyst, mixing of ash content decreased remarkably 
from using the flexible inflammable c arbonace ous material for support, and decreasing, so that adhesion of the 
inorganic substance to the tube wall of a boiler etc. can be disregarded, even if it uses the non-decomposed oil collectec 
without daring remove a catalyst after a reaction as fuel for a boiler with the catalyst was also checked. 
[0018] This invention persons came to complete this invention based on the above-mentioned knowledge. 
[0019] That is, this invention offers the catalyst for hydrogen treatings of the heavy oil to which the rate of the carbon 
in a dry ash free basis supports the compound of a periodic-table VIA group metal, and/or the compound of a periodic- 
table VIII group's iron-group metal at least to the coal or the cellulose system organic substance which is 65 or less % 
of the weight, and is characterized by the bird clapper. 

[0020] Moreover, this invention offers collectively hydrotreating of the heavy oil characterized by carrying out the 
hydrogen treating of the heavy oil under existence of this catalyst for hydrogen treatings as an example of application 
of the catalyst for hydrogen treatings of the above-mentioned this invention. 

[0021] A. The catalyst for hydrogen treatings and the catalyst for hydrogen treatings of the manufacture this invention 
are prepared using the combustible material (it may be hereafter called coal [I] that this specific coal should be 
distinguished from other general coal) of the aforementioned specification, i.e., the coal whose rate of the carbon in a 
dry ash free basisjs 65 or less % of the weight, or a c ellulose system ^^ iganiAjjibstance as support. 
[0022] AlthougTTwhat thing or application is possiblelf the rates of thecarbon in a dry ash free basis are coal which is 
65 or less % of the weight as the aforementioned coal [I] which it faces preparing the catalyst for hydrogen treatings of 
this invention, and is used as support, peat and grass peat (for example, peat-moss etc.) can be especially mentioned as 
a desirable thing. The coal [I] of these various kinds may use only one sort, and it may use together two or more sorts 
of things as mixture etc. according to a case. 

[0023] If high coal, for example, an anthracite, semianthracite coal, bituminous coal, a subbituminous coal, a general 
lignite, brown coal of a degree of coalification with the larger rate of the carbon in a dry ash free basis than 65 % of the 
weight, etc. are made into support, since it is difficult to support the aforementioned predetermined active-metal 
component with a good support state here, it is difficult to acquire the catalyst of the request which has the activity and 
the performance sufficient by the support technique general at least conventionally for the hydrogen treating of ****** 
heavy oil. In addition, even if satisfied with the hydrogen-treating catalyst which such a degree of coalification 1 : ; 
prepared by the conventional method by making general high coal into support in respect of activity and the yield of a 
middle cut, the byproduction of remains solid contents (Cork, sludge, etc.) increases, and the purpose of this invention 
cannot be attained. The desirable rate of the carbon in a dry ash free basis is 30 - 65 % of the weight more preferably 
ten to 65% of the weight. 

[0024] It faces preparing the catalyst of this invention and various kinds of cellulose system organic substances are 
usable as support. As this cellulose system organic substance, for example, wood, paper, pulp, a chip, woody fiber, a 
vegetable fiber, etc. can be mentioned, and pulp, a chip, paper, etc. are desirable also in especially inside. 
[0025] As for wood, what is obtained from various kinds of portions (a stalk, a branch, bark, etc.) of various kinds of 
bolts, such as a needle-leaf tree, a broad-leaved tree, or plants, is usable here, these If processed into suitable size and 
configuration, a green-wood-like thing, a dead tree-like thing, To these, or for example, dryness, humidity, warm water 
or hot water processing, steam processing, It can be suitably used with various kinds of forms, such as chemical 
[ various ] or various things which performed physical processing, such as processing of washing, extraction, etc. by 
acid treatment, base processing, halogenation processing, sulfiirous-acid (salt) processing, the alkali-metal salt water 
solution, the organic solvent, etc., partial oxidation processing, a hydrogen treating, sulfidization, and dry distillation. 
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Of course, you may use what was processed into the plywood etc., for example, the recovery material after use, the 
edge material which carries out a byproduction at a processing process, sawdust, scrap wood, etc. 
[0026] Moreover, the same is said of paper or pulp and the thing of various kinds of forms acquired from various kinds 
of raw materials is usable. If it consists of cellulose nature fiber speaking of paper, what thing is sufficient as western 
paper, Japanese paper, semisynthesis paper, a synthetic paper, compound paper, etc., for example, its ******** 5 suc h 
as the thing or toilet paper objects for building materials, such as a thing for the usual printing, a thing for packing, 
shoji paper, and wallpaper, or for designs, and tissue, are also usable. Moreover, you may use suitably the kudzu paper 
which carried out the byproduction by used paper, recycled paper, cutting, etc. from the point of economical efficiency 
Also in such papers of various kinds of, that into which support liquid, such as toilet paper and tissue, tends 
[ especially ] to sink is used suitably. The pulp of both dissolving pulp and paper pulp is also usable. 
[0027] Sawmill scrap wood etc. can be mentioned as the aforementioned chip. 

[0028] The fiber of the cellulose nature obtained from various kinds of trees, wood, pulp, paper, etc. as the 
aforementioned woody fiber or a fiber bundle, a blanket-like thing, etc. can be mentioned. 

[0029] Moreover, the natural fiber which used various kinds of vegetation as the raw material as the aforementioned 
vegetable fiber, or its workpiece (thread and cloth may be used) is usable, for example, can mention various kinds of 
things, such as a thing of the system of others, such as vein fiber, such as bast fibers, such as seed fibers, such as cotton 
a kapok, and a panja, a kozo, Mitsu Mata, flax, and a jute, and hemp, or a coconut, straw, a spiral spring, and ** 
ZURU. 

[0030] In addition, each may be independently used for the aforementioned wood, paper, pulp, a chip, woody fiber, a 
vegetable fiber, etc. as support, and they can also use two or more sorts together as mixture or a composite. 
[003 1] By the way, the coal [I] and the cellulose system organic substance which are used as the aforementioned 
support are suitably used as various kinds of sizes or a thing of a configuration so that it may be easy to support an 
active-metal component at least at the time of catalyst manufacture. Of course, in that case, you may use by making it 
predetermined size and configuration beforehand so that the reaction method to be used may be suited. 
[0032] For example, although speaking of coal [I] you may use as it is, of course as long as size and a configuration are 
suitable, you may use by making it suitable size and a suitable configuration by the classification etc. a pulverization, 
decision, and screen exception if needed, or what gave a granulation and fabrication may be used suitably. In using it 
for a slurry floor, it becomes suitable [ what was only ground in the shape of fines with the ball mill etc. ]. 
[0033] Moreover, what is necessary is for the same to be said of a cellulose system organic substance, for example, jusi 
to use it for suitable size and configurations, such as the shape of sawdust, and a letter of a chip, in the case of wood, 
carrying out. What is necessary is to cut suitably in the shape of [ of a suitable size and configuration ] a chip, or to 
unfold, or just to use it also about paper, pulp, woody fiber, and a vegetable fiber, fabricating and processing it. 
[0034] In addition, after performing various kinds of chemical preparation and physical processings which were 
indicated to the explanation about the aforementioned wood prior to support according to a case, you may use the 
aforementioned coal [I] and a cellulose system organic substance. However, when advancing carbonization by dry 
distillation etc., in any case, it is required to control a degree of coalification so that the rate of the carbon in a dry ash 
free basis becomes 65 or less % of the weight of a range. 

[0035] The catalyst for hydrogen treatings of this invention is prepared by supporting the compound of a periodic-table 
VIA group metal, and/or the compound of a periodic-table VIII group's iron-group metal at least to this support, using 
one sort in various kinds of aforementioned coal [I] and a cellulose system organic substance, or two sorts or more as 
support. Thus, as long as the aforementioned coal [I] and a cellulose system organic substance are used as support, the 
rest may support the aforementioned predetermined active-metal component according to a conventional method. 
[0036] In addition, on these specifications, the VIA group metal and the iron-group metal are called active metal 
timely. 

[0037] As the aforementioned VIA group metal, here where molybdenum, a tungsten, and chromium are mentioned is 
made, and molybdenum and a tungsten are usually desirable also in these. On the other hand, ironjcobalt, andjiLckel 
can be mentionedasThe aforementioned iron-group metal. What metal kind is supported among theseTVIA(s) group 
metal and an iron-group metal should just select it suitably as usual according to a case. 

[0038] generally, it is desirable to combine suitably o ne sort or tw o sorts or more of VIA group m etal kinds, one sort, 
or two sorts or more of iron-groupmetaJJcinds, and to use thelFmtSnSidera the metaled combination effect, and 
especIaIl>%ahhougb^ nickel-W, Co-Mo, Co-W, nickel-Mo- W, nickel-Co-Mo, Fe-Mo, 

and Fe-W, is desirable, it is not necessarily limited to these ~ 

[0039] Depending on the case, only one sort or two sorts or more of VIA group metal kinds may be supported, or only 
one sort or two sorts or more of iron-group metal kinds may be supported. Furthermore, in any case, you may add othei 
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metal kinds other than a VTA group metal and an iron-group metal etc. suitably if needed. In addition, in supporting 
orily an iron-group metal kind, it usually becomes suitable [ the combination of nickel independence or nickel-Co, 
nickel-Fe, and nickel-Fe-Co ] preferably from the point of activity to use nickel at least as a support metal kind in this 
case. Moreover, in supporting only a VIA group metal kind, it usually becomes suitable [ the combination of Mo 
independence or Mo-W, Mo-Cr, and Mo-W-Cr ] preferably as a support metal kind in this case to use Mo at least. 
[0040] The suitable amount of support of the aforementioned active-metal component in the catalyst for hydrogen 
treatings of this invention Since it changes with the kind and form of the carbonaceous material used as support, the 
kind of metal to support, the character of the heavy oil which combines or carries out a hydrogen treating again, 
purposes of a process, etc. Although it cannot set uniformly, it usually calculates by weight % of the metal of per a 
catalyst weight (weight of the catalyst after support dryness), a VIA group metal (total quantity) - 0.5 - 30% of the 
weight of the range ~ and selecting so that an iron-group metal (total quantity) may become 1 - 50% of the weight of a 

/range - desirable - especially - the former 2 - 15% of the weight of the range - and it is more desirable to select th< 
latter in 2 - 20% of the weight of the range Here, the amount of support of a VIA group metal may be less than 0.5 % o 
the weight, or if the amount of support of an iron-group metal is less than 1 % of the weight, sufficient hydrogen- 
treating activity may not be obtained. On the other hand, even if it makes the amount of support of a VIA group metal 
larger than 30 % of the weight or makes the amount of support of an iron-group metal larger than 50 % of the weight, 

Vthe improvement in the activity beyond it is not found, but the trouble of activity falling may be produced on the 
contrary. 

[0041] In addition, although it is desirable to select each in the same range as the above when supporting only iron- 
group metals, such as a case where only VIA group metals, such as Mo, are supported, and nickel, as described above, 
generally the activity tends to become low as compared with the case where a VIA group metal and an iron-group 
metal are selected and supported in the above-mentioned range. 

[0042] It faces supporting the active-metal kind (a VIA group metal and/or iron-group metal) selected as mentioned 
above to the aforementioned predetermined support, and these active metals are used as gestalten, such as solution of a 
suitable compound, respectively. There is especially no limit also as the support technique in that case, and various 
kinds of support methods can be applied so that it may mention later. 

[0043] That is, it faces preparing the support liquid used in case an active-metal compound is supported to the 
aforementioned support, and the aforementioned active metal can be used as a variety of compounds. Although it has 
usually taken the gestalt of solution, since this support liquid adds a suitable additive according to a case like the after- 
mentioned, and it can raise the solution nature of the active-metal compound or it can raise the stability of a solution or 
the occasion of manufacture of this support liquid, the active-metal compound to be used may not necessarily have 
water-soluble itself. In short, as an active-metal compound used as a manufacture raw material, although it is desirable 
to present support in the state where it was made to dissolve as uniformly as possible as for an active-metal kind, if 
such conditions are fulfilled as a result, it can apply the thing of any kinds and a gestalt. 

[0044] Manufacture of support liquid is faced, the aforementioned VIA group metal for example, an oxide (Mo03, 
W03, Cr03 grade), a hydroxide, or an oxygen acid (a molybdic acid -) Oxygen-acid salts, such as a tungstic acid, a 
heteropolyacid, and chromium hydroxide for example, an ammonium molybdate and tungstic-acid ammonium -- 
Halogenides, such as a heteropolyacid salt and an ammonium chromate, or an oxy-halogenide for example, MoC15, 
MoOC13, WC16, WOC14, and WO - 2 CI CrC13, Cr02C12 grade, a sulfide (f or example, MoS2, WS2 grade) , complex 
[, such as these **, such as organic acid chloride, such as a cyanide, a nitrate [Cr(N03)3 grade], a sulfate [(>2(S04) 3 
grade], and acetate, and an alkoxide, - for example One sort or two sorts or more can be used as a thing of various kin< 
and gestalten, such as a thing of colloid gestalten, such as **] and also hydrogels, such as an EDTA complex, an 
acetylacetonato complex, a nitrosyl complex, and a carbonyl complex, and a sol-like compound. 
[0045] Also in these, about Mo and W, usually, oxygen-acid salts, such as oxygen acids, such as an oxide of Mo03 or 
W03 grade, a molybdic acid, and a tungstic acid, a paramolybdate, a metamolybdate, parawolframate, and a 
metatungstate, etc. are used suitably, and a paramolybdate, a metamolybdate, parawolframate, a metatungstate, etc. are 
used especially suitably. In addition, there are various kinds of salts, such as an ammonium salt and an alkali salt, and 
although each of these is usable, an ammonium salt is usually especially used for these molybdates and a tungstate 
suitably. 

[0046] in addition, although the solubility to water is [ that it is not so large and ] also in these Mo and oxides of W, 
oxygen acids, or an oxygen-acid salt if it remains as it is, a suitably suitable additive, for example, an organic acid, 
EDTA, etc. are added also about such a thing, or pH of liquid can be adjusted and solubility and dissolution stability 
can be raised 

[0047] On the other hand, the aforementioned iron-group metal can also be used as a variety of compounds on the 
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occasion of manufacture of support liquid, specifically for example For example, halogenides, such as a nitrate, a 
carbonate, a basic carbonate, a sulfate, and a chloride, Organic acid chloride, such as mineral salt, such as a sulfide and 
a cyanide, acetate, a tartrate, and a benzoate, Further an oxide, a hydroxide, an alkoxide, etc. Complexes, such as such 
complex salt An ammine complex, an aquo complex, an EDTA complex, an acetylacetonato complex, a carbonyl 
complex, halogen acid, or a halogen acid salt for example, further One sort or two sorts or more can be used as a thing 
of various kind and gestalten, such as a thing of colloid gestalten, such as a hydrogel, and a sol-like compound, metal 
colloid. 

[0048] In addition, also in these, about cobalt and nickel, a nitrate, a carbonate, a basic carbonate, etc. are usually 
desirable, and a nitrate etc. is usually desirable about iron. 

[0049] The catalyst for hydrogen treatings of this invention can be prepared by the same technique as usual about other 
points, as long as the aforementioned predetermined active-metal compound is supported to the aforementioned 
predetermined support. However, it is better to avoid baking by the gas which contains after support comparatively 
many oxygen, such as air in an elevated temperature which is usually carried out, since the inflammable matter was 
used as support in the case of this catalyst for hydrogen treatings. In other words, in the case of this catalyst, although ii 
calcinates and drops off at such an elevated temperature, hydrogen-treating activity comparatively sufficient by dryness 
processing at low temperature is obtained so that it may mention later. 

[0050] Support of the active-metal compound to the aforementioned support can be suitably performed according to 
various kinds of well-known support operation technique, such as various kinds of sinking-in methods (a vacuum 
impregnation method, the heating sinking-in method, etc.), dip coating, the kneading method, and a spray method. 
[0051] In addition, as described above, you may perform the aforementioned support under coexistence of a suitable 
addition component suitably if needed. For example, in order to support more uniformly and stably by being a support 
way or raising further the stability of the solution of the active-metal compound with which support is presented, 
adding suitable organic acids, such as a carboxylic acid, is adopted suitably. 

[0052] In this case, oxalic acid, a tartaric acid, a succinic acid, a malonic acid, a malic acid, a citric acid, formic acid, ai 
acetic acid, a propionic acid, etc. can specifically [ as an organic acid, various kinds of things are usable, and ] be 
illustrated, these organic acids -- the need — responding — one sort — or two or more sorts may add 
[0053] In that case, as for the rate of the organic acid to add, it is desirable to select in the range of the 0. 1 - 100 weight 
section as opposed to the dry weight 100 weight section of the support to be used, and it is desirable to select in the 
range of 5 - 50 weight section especially, when the addition effect of an organic acid is not demonstrated by ten parts a: 
it is under the 0. 1 weight section on the criteria of the above [ this rate ], but the 100 weight sections are exceeded on 
the other hand, the bird clapper has supported difficult rather uniformly for the reasons of the solubility of an active- 
metal compound becoming bad 

[0054] The catalyst for hydrogen treatings of this invention can be suitably acquired by drying, after supporting a 
predetermined active-metal compound as mentioned above. 

[0055] As this drying temperature, it is usually suitable preferably to select [ 50-150-degree C ] in the range of 80-120 
degrees C. This dryness is usually suitably carried out in air atmosphere. Or support burns and is anxious even if it 
dries in air if it is such a temperature requirement, in many cases, it is because the active-metal compound in the inside 
of this air which supported at least dryness is fully activable to active species again. In addition, this dryness may not 
necessarily be performed in air atmosphere, either, and depending on the kind of used active-metal compound, 
sufficient activation is made by reduced pressure drying or dryness in an inert gas air current, and it may perform 
dryness and activation in reducing gas, such as hydrogen, or other suitable gas atmosphere according to a case, for 
example. 

[0056] Moreover, after dryness, suitably, it may process by inert gas, such as nitrogen, or you may calcinate by the gas 
of a suitable oxygen density in the range in which it is suitable temperature, for example, support does not burn, and 
hydrogen, a hydro gen sulfid e, or its mixed gas may perform activation, such as reduction_orprdimi sulfiiration, 

further if needed. ™" ' " " 

[0057] In this way, the catalyst for hydrogen treatings of the prepared this invention As opposed to the hydrogen 
treating of various kinds of heavy oil, especially heavy oil (super-heavy oil etc.) of **** which was described above 
Since have sufficient activity, the yield of sufficient useful middle cut is given upwards, remains solid-content 
byproductions, such as Cork and a sludge, have the catalyst performance which was [ be / few / it ] excellent and the 
flexible inflammable matter is moreover used for support Even if it uses for a slurry floor, there is no problem of wear 
of equipment, and mixing of the ash content to a generation oil or its distillation residue (non-decomposed recovered 
oil) also decreases remarkably. Therefore, it has the various advantages of not removing a catalyst also being able to 
use non-decomposed recovered oil etc. suitably as fuel for boilers etc. as it is. 
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[0058] Although the catalyst for hydrogen treatings of the aforementioned this invention turns into a catalyst not 
necessarily effective not only in the hydrogen treating of heavy oil but the hydrogen treating of other general targets' 
more ****** sulfur-containing hydrocarbon oil, since it can be effectively used especially to heavy oil and the 
hydrogen treating of super-heavy oil, it has been called the catalyst for hydrogen treatings of heavy oil. 
[0059] Below, hydrotreating of the heavy oil of this invention which is the example of application of the catalyst for 
hydrogen treatings of this invention is explained. 

[0060] B. Hydrotreating of the heavy oil of the hydrotreating this invention of heavy oil is characterized by performing 
the hydrogen treating of heavy oil, for example, hydrodesulfurization, hydrogenation demetallization, hydrocracking, 
hydrogenation denitrification, simple hydrogenation (hydrogenation), etc. using the catalyst for hydrogen treatings of 
the aforementioned this invention at least. 

[0061] By the way, although there were various things in the catalyst for hydrogen treatings of this invention by 
composition of a catalyst, the difference among manufacture conditions, etc. as described above, the coal [I] used as 
support or the kind of cellulose system organic substance, the kind of active metal, combination, the rate of support, 
etc. already explained from each point what catalyst is [ among these ] desirable. Of course, which catalyst is actually 
used selects a suitably best thing according to a case, and it should just be used for it. Which catalyst serves as best For 
example, the character of the heavy oil used as a raw material, Especially Reaction methods, such as a sulfur content, a 
boiling range, or the degree of heavy, a reaction condition, Since it changes with how far the purpose of a process, for 
example, a sulfur content, is reduced or hydrocracking are aimed at the thing of what boiling range, advancing how 
many hydrocracking and using it as a middle cut, and terms and conditions It is good, if a preliminary test is performed 
and best selects suitably in consideration of such conditions if needed. 

[0062] That is, in the method of this invention, under existence of at least one sort of catalysts selected from the 
catalysts for hydrogen treatings of various kinds of aforementioned this inventions, heavy oil is contacted to hydrogen 
gas on suitable conditions, and a hydrogen treating is performed. 

[0063] In that case, the catalyst of this invention may be used independently and may use two or more sorts together. 
[0064] As heavy oil used as stock oil, although oil sand oils, such as ordinary-pressure residual oil, reduced pressure 
residual oil, etc. which are obtained by various kinds of atmospheric distillation and vacuum distillation of a crude oil, ; 
coal liquid, etc. can be mentioned, it is not necessarily limited to these, for example. In addition, according to a case, 
the heavy oil from which two or more sorts of characters differ may be mixed, ora ****** hydrocarbon fraction may 
be mixed by heavy oil, and you may use as stock oil. 

[0065] It is usually suitable for the reaction temperature of the aforementioned hydrogen treating preferably to select 
[ 300-550-degree C ] in the range of 350-500 degrees C. It is usually suitable 20-200 kg/cm2G and to select the 
hydrogen pressure force in the range of 50-150 kg/cm2G preferably. 

[0066] Although there is especially no limit, for example, all can/apply the fixed bed, the moving bed, a suspension 
floor (slurry floor), an ebullating bed, etc. as a reaction type formula, a suspension floor is especially adopted suitably 
from points, such as thermal efficiency and operability. In addition, although it is good also by the batch process or the 
half-batch process in the case of a suspension floor, points, such as productivity, to a flow method is usually desirable. 
[0067] In the case of such a flow method, it is usually good 0.05-5h-l and to select supply liquid space velocity 
(LHSV) in the range of 0.2-2h-l preferably. 

[0068] It is usually suitable 50-1000Nm3/kl and to select preferably the supply rate (H2 / raw material heavy oil) of 
hydrogen gas and raw material heavy oil in the range of 100-800Nm3/kl. 

[0069] The hydrogen treating of various kinds of above-mentioned heavy oil can be performed suitably as mentioned 
above, there are fully few impurity contents for heavy metal, such as a sulfur content and nitrogen content, etc., and 
they can be efficiently converted into the good hydrocarbon oil of the character which was rich in the usefiil middle cul 
Moreover, according to this method, various advantages using the catalyst for hydrogen treatings of this invention 
which was described above (highly efficient catalyst which carries out support of the combustible material) -- there is 
no mixing of the ash content to the inside of a generation oil with few byproductions of a remains solid content — are 
demonstrated. 

[0070] That is, not separating a catalyst can also use suitably the generation oil (reaction mixture) obtained in this way 
as fuel oil etc. Of course, you may separate and use a catalyst like a conventional method, since it is convenient even if 
the detailed catalyst which is hard to separate remains when separating a catalyst such, there is an advantage, like easy 
separation operation also comes out enough and there is 

[0071] Moreover, although the obtained generation oil is usually divided into various kinds of desired fractions 
according to conventional methods, such as distillation, and it is used for each purpose Also in this case, although the 
remains solid contents (Cork, sludge, etc.) of a catalyst and a some are contained in the residual oil at the time of darinj 
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separate a catalyst, and also dropping off, for example, distillation etc. separating comparatively ****** fractions, such 
as a middle cut, (non-decomposed recovered oil) This non-decomposed recovered oil can be suitably used as fuel for 
boilers, even if it remains as it is. Of course, you may remove a catalyst or a catalyst, and remains solid contents (Cork, 
sludge, etc.) suitably in one of stages also in this case. 

[0072] the middle cut distillled fractionally in this way on the other hand large -- the fraction about naphtha - gas oil 
- lamp oil and a gas oil fraction can usually be made into a principal component, for example, it can use effectively as 
the stock oil for processes, such as an FCC process, or good fuel oil of a character 
[0073] 

[Example] Although the example and its example of comparison of this invention are shown below and these still more 
specifically explain this invention to it, this invention is not limited to these examples. 

[0074] Example 1 ammonium molybdate [(NH4 )6Mo7024.4H20] 2.63g, nickel nitrate [nickel(N03)3]2.64g, and 
malic-acid [HOOCCH(OH) CH2COOH]1.5g were dissolved in ion exchange water, the whole quantity was prepared to 
45ml, and sinking-in liquid was prepared. 

[0075] The aforementioned sinking-in liquid was added to 23. 8g (60.2 % of the weight of degrees of coalification) (diy 
weight of 15g) of peat sifted out to 1mm or less, moisture was evaporated, agitating on the sand bath heated at 200 
degrees C, and the predetermined active-metal component etc. was supported. 

[0076] Subsequently, the obtained support object was ground after 12-hour dryness for 1 hour using the ball mill at 12( 
degrees C. 

[0077] In this way, the mean particle diameter of the acquired catalyst is about 1 micrometer, and contained 3 % of the 
weight of nickel, and 8 % of the weight of molybdenum as a metal per dry weight. 

[0078] It taught auto KUREGU with a capacity of 300ml with 80g (ARABIAN heavy reduced pressure residual oil) of 
stock oil of the character which shows 0.8 lg of this catalyst in Table 1, the reaction was performed under 450 degrees 
C and the hydrogen pressurization of 130 kg/cm2G for 1 hour, and activity, a performance, etc. as a hydrogen-treating 
catalyst were evaluated. This evaluation result is shown in Table 2 with other examples and the example of comparison 

[0079] Except having used 24.0g (54.7 % of the weight of degrees of coalification [ Peat-moss : ]) (dry weight of 15g) 
of grass peat instead of peat in example 2 example 1, the catalyst was prepared similarly and the activity and 
performance were also evaluated similarly. A result is shown in Table 2. 

[0080] Except having used 16.9g (44 % of the weight of carbon contents [ Toilet paper : ] per dry weight) (dry weight 
of 15g) of papers instead of peat in example 3 example 1, the catalyst was prepared similarly and the activity and 
performance were also evaluated similarly. A result is shown in Table 2. 

[0081] Except having used 17.9g (68.4 % of the weight of degrees of coalification) (dry weight of 15g) of brown coal 
instead of peat in example of comparison 1 example 1, the catalyst was prepared similarly and the activity, 
performance, etc. were evaluated similarly. A result is shown in Table 2. 

[0082] Except having used 15g (82.7 % of the weight of degrees of coalification) of bituminous coal instead of peat in 
example of comparison 2 example 1, the catalyst was prepared similarly and the activity, performance, etc. were 
evaluated similarly. A result is shown in Table 2. 
[0083] 
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[0085] If cellulose system organic substances, such as low coal of degrees of coalification, such as peat and grass peat 
(peat-moss), and paper, are used as support so that it may understand also from the Consideration of result> table 2, 
reaction results will improve compared with the case where the high coal of a degree of coalification is used. Even if 
especially the ratio of a middle cut is of the same grade, the yield of solid contents (Cork, sludge, etc.) is fully reduced. 
[0086] 

[Effect of the Invention] It is supple with an inflammability called low coal and a cellulose system organic substance in 
a degree of coalification, and the catalyst for hydrogen treatings of this invention is sufficient rate of high support abou 
a cheap active-metal component predetermined moreover. Since it is prepared using specific support with the property 
with the ability to support [ sufficient ] with sufficient dispersibility, sufficient activity and a sufficient performance are 
demonstrated upwards to the hydrogen treating of various kinds of heavy oil, and it has the various advantages based 
on the inflammability of support, flexibility, etc. When saying concretely and the catalyst of this invention is used for 
heavy oil or the hydrogen treating of super-heavy oil. The yield of (i) useful middle cut and the hydrogen-treating 
activity as the whole come out enough, for example, to a certain top The problem of the wear of equipment which had 
become with the problem in the case of the catalyst for hydrogen treatings of the conventional inorganic-oxide support 
system is solved, and especially, since mixing of ash content is lost even if it obtains with catalysts and atomizes When 
not daring carry out separation removal of the catalyst can also use non-decomposed recovered oil suitably as fuel for 
boilers as it is and it separates a catalyst, it is; easy [ operation ] and good. 

(ii) Let the high coal of a degree of coalification called the lignite (lignite) and bituminous coal of which the 
conventional proposal is done be support. Although it is good almost similarly [ the same conditions compare and ] 
about the yield of a middle cut compared with the case of the catalyst for hydrogen treatings used and prepared, the 
activity as the whole increases in many cases, and the effect excellent in; to which the byproduction of a remains solid 
content decreases sharply especially is demonstrated. 

[0087] Moreover, since the hydrogen treating of the heavy oil of this invention becomes advantageous [ in respect of 
the above (i) and (ii) ] at least as compared with the case where the conventional catalyst for hydrogen treatings is used 
since the catalyst for highly efficient hydrogen treatings of the above-mentioned this invention is used, the industrial 
value is very large. 



[Translation done.] 
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